Motor skill learning enhances the expression of activity-regulated cytoskeleton-associated protein in the rat cerebellum.
Motor skill learning is essential for environmental adaptations during everyday life. It has been shown that the cerebellum plays an important role in both the adaptation of eye movements and the motor skill learning. However, the neuronal substrates responsible for consolidation of complex motor skills rather than simple reflexes are still uncertain. Because the induction of immediate-early genes activity-regulated cytoskeleton-associated protein (Arc) and zinc finger binding protein clone 268 (Zif268) has been regarded as a marker for recent neuronal activity, therefore, in the present study, a rat paradigm of motor skill learning was used to investigate the protein expression of Arc and zif268 in the cerebellum after motor skill learning. Rats were trained to traverse the runway apparatus for 5 days. Protein samples were collected from the cerebellar cortices 1 hour after the training on days 1, 3, and 5, and analyzed by western blotting. The results showed that the expression of Arc, but not zif268, was significantly increased in the cerebellum following motor skill learning. These findings suggest that motor skill learning induces Arc expression in the cerebellum, which may play a role in acquiring complex motor skills.